BALL AND SOCKET JOINT FOR A MOTOR VEHICLE 



Specification 

The present invention pertains to a ball and socket joint for a motor vehicle, with a ball pivot, which 
has a pin and a joint ball and is arranged with its joint ball rotatably and pivotably in a recess 
provided in a housing and extends from that [housing] through a pin opening, and with a sensor. 

Such a ball and socket joint is known from DE 101 61 671 Al, where a magnetic field sensor is 
arranged at a closing element, which closes a mounting opening provided in a housing. The 
magnetic field sensor is arranged in the housing and is completely covered by a protective element. 

Ball and socket joints for motor vehicles frequently have the drawback that moisture can penetrate 
into the interior space of the ball and socket joint, e.g., because of a defective seal, so that the ball 
surface of the joint ball of the ball and socket joint corrodes. However, such a corrosion may lead 
to major impairment of the function of the joint and even to destruction thereof in an extreme case. 
Since ball and socket joints for motor vehicles are also used in the area of the chassis and are 
therefore safety-relevant components, it is important to recognize an incipient corrosion early. 

Based on this state of the art, the object of the present invention is to provide a ball and socket joint 
for a motor vehicle, in which the possible onset of corrosion can be recognized early. 



This object is accomplished according to the present invention by a ball and socket joint with the 
features according to claim 1 . Preferred variants are described in the subclaims. 

The ball and socket joint according to the present invention for a motor vehicle has a ball pivot, 
which has a pin and a joint ball, is arranged with its joint ball rotatably and pivotably in a recess 
5 provided in a housing, and extends from this [housing] through a pin opening, and a sensor, which 

is a moisture sensor that is in connection with the recess. 

With the ball and socket joint according to the present invention, it is possible to recognize the 
penetration of moisture into the interior space of the ball and socket joint very early, which is 
important, e.g., during the phase of development of a ball and socket joint in order to achieve rapid 

10 and efficient optimization of all sealing points. Defective sealing points may develop, e.g., at a 

sealing bellows or at a housing cover. However, the ball and socket joint according to the present 
invention has advantages over conventional ball and socket joints not only during the phase of 
development but also in serial use, because damage to sealing points can be detected early before 
the carrying properties of the ball and socket joint are compromised. The safety of the vehicle is 

15 substantially improved as a result. Furthermore, costs can be saved in the repair of the ball and 

socket joint, because it is no longer necessary to always completely replace the ball and socket joint 
when only the sealing bellows is damaged. Due to the early recognition of the penetration of 
moisture and consequently of the risk for corrosion, it may be sufficient, e.g., to replace only a 
defective sealing bellows when the surface of the joint ball is not yet corroded. However, if the 

20 penetration of moisture into the ball and socket joint is recognized early, the joint ball is usually not 

corroded, so that not only can material costs be saved, but the installation effort will be lower as 
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well. 



The sensor may be in connection with the recess via an opening provided in the housing and be 
arranged itself outside the housing. However, the moisture sensor is preferably fastened at or in the 
housing, being arranged especially in the recess. Since ball and socket joints frequently have a 
5 mounting opening closed by means of a housing cover in the area of the housing facing away from 

the pin opening, the moisture sensor is preferably arranged in the area of the housing facing away 
from the pin opening. Simple mounting of the moisture sensor is thus possible, and it can also be 
held by the housing cover. 

According to a first alternative, the moisture in the ball and socket joint is measured by measuring 
10 the humidity of the air surrounding the sensor, the air flowing through at least part of the recess 

and/or being in contact with or interacting with a lubricant present in the recess. The humidity of 
the air measured in this air is an indicator of the total amount of air having penetrated into the 
interior of the ball and socket joint, but this air should not mix with atmospheric air. 

If a lubricant is provided in the recess of the housing, the moisture sensor for measuring the 
15 humidity of the air must be separated from the lubricant to enable the air to reach the sensor 

unhindered. A protective wall, which is provided with passage openings, which preferably extend 
all around a central wall area of the protective wall, may be arranged for this purpose between the 
moisture sensor and the recess. The sensor may be arranged now on the side of the central wall 
area facing away from the recess and can be separated by it from the recess. Furthermore, the air 
20 may circulate through the passage openings and interact with both the moisture sensor and the 



lubricant arranged in the recess. 

The moisture sensor may have two electrodes, between which a material that is sensitive to 
moisture from an electrical point of view is arranged. In particular, the moisture sensor is designed 
as a capacitive moisture sensor, where a moisture-sensitive dielectric, which can absorb moisture, is 
5 arranged between two electrodes in a gap. The quantity of moisture absorbed by the dielectric 

depends on the moisture conditions in the immediate environment of the dielectric, the capacity of 
the moisture sensor changing as a function of the quantity of moisture absorbed by the dielectric. 
The quantity of moisture absorbed by the dielectric can thus be determined by measuring the 
capacity of the moisture sensor. A hygroscopic layer proved to be suitable for the dielectric, the 
10 preferred materials for the dielectric being polyamide or aluminum oxide, which may be designed 

especially in the form of a film or foil. 

If a lubricant is introduced into the recess of the ball and socket joint, the dielectric may, however, 
also be formed by part of this lubricant, in which case the capacity of the moisture sensor varies as a 
function of the quantity of moisture absorbed by the lubricant. The sensor is preferably arranged 

15 now in an area of the ball and socket joint where frequent movement of the lubricant takes place 

during the operation of the ball and socket joint, so that the gap between the electrodes is 
completely filled with lubricant, on the one hand, and, on the other hand, the lubricant present 
between the electrodes can be replaced by this movement with lubricant present outside the gap. 
Consequently, the measured moisture content of the lubricant present between the electrodes also 

20 represents the moisture content of the lubricant provided outside the gap and thus the total quantity 

of moisture having penetrated into the recess of the ball and socket joint. 
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The electrodes may be designed as bent electrodes, e.g., as bent metal plates, where the gap filled 
with the dielectric is provided between the electrodes. In particular, it is possible to apply the 
straight or bent electrodes on a substrate in such a way that they are connected in substance, where 
layers applied on the substrate galvanically or conductive coatings applied on the substrate 
5 galvanically are suitable for use as electrodes. If the joint ball is arranged in the housing via the 

intermediary of a calotte shell, this may form the substrate for the electrodes. However, it is also 
possible that the substrate is formed by a housing of a sensor assembly unit or that the electrodes 
are arranged on a housing of the sensor assembly unit, the sensor assembly unit being defined as an 
arrangement that has, besides the moisture sensor proper, at least a housing, preferably also an 
10 electronic circuit, which can perform, e.g., a temperature compensation or linearization for the 

signals measured by the sensor. 

However, the above-described moisture sensor with two electrodes may also be used to measure the 
electric conductivity of a moisture- sensitive material, which is arranged between the electrodes and 
whose conductivity changes as a function of the quantity of moisture absorbed by it. Thus, the 
15 measured conductivity of the material arranged between the electrodes is also a suitable variable for 

determining the quantity of moisture having penetrated into the recess of the ball and socket joint. 
Since real dielectrics regularly also have an electric conductivity, an aforementioned dielectric may 
also be used for this moisture- sensitive material. 

The present invention will be described below on the basis of preferred embodiments with reference 
20 to the drawings. In the drawings, 
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Figure 1 shows a schematic sectional view of a first embodiment of the ball and socket joint 
according to the present invention; 

Figure 2 shows a top view of the protective wall and the sensor according to Figure 1; 

Figure 3 shows a schematic sectional view of a second embodiment of the ball and socket 
joint according to the present invention; 

Figure 4 shows an enlarged view of the moisture sensor shown in Figure 3; 

Figure 5 shows a sectional view of the moisture sensor according to Figure 4; 

Figure 6 shows a schematic sectional view of a third embodiment of the ball and socket joint 
according to the present invention; 

Figure 7 shows a schematic view of a sensor assembly unit; 

Figure 8 shows a sectional view of a moisture sensor with a dielectric, and 

Figure 9 shows a schematic sectional view of a fourth embodiment of the ball and socket joint 
according to the present invention. 

Figure 1 shows a sectional view of a first embodiment of the ball and socket joint according to the 



present invention, wherein a ball pivot 3 having a joint ball 1 and a pin 2 is mounted rotatably and 
pivotably in a recess 4 in a ball and socket joint housing 5. The ball pivot 3 extends with its pin 2 
from the housing 5 from a pin opening 6 provided in the housing 5, the pin opening 6 being 
protected by an elastic sealing bellows 7 against the penetration of moisture. On the side facing 
5 away from the pin 2, the housing 5 has a mounting opening 8, in which a protective wall 9 is 

arranged. The protective wall 9 is in contact with a projection 10, which is formed on the inner wall 
1 1 of the housing 5. The recess 4 is filled with a lubricant, so that the sliding properties of the joint 
ball 1 in the housing 5 are improved and the joint ball is protected against corrosion. A moisture 
sensor 12, which is designed as a humidity sensor with two electrodes and a hygroscopic layer 
10 located between them, is arranged on the side of the protective wall 9 facing away from the joint 

wall 1. The moisture sensor 12 is protected by a cover 13 attached to the housing 5 from undesired 
external effects, e.g., the unhindered penetration of atmospheric air. 

Figure 2 shows a top view of the protective wall 9 and the moisture sensor 12, which is arranged at 
or above a central wall area 14 of the protective wall 9. A plurality of passage openings 15, which 
15 make possible the passage of air from the recess 4 into the area surrounding the moisture sensor 12 

and vice versa, so that the air can circulate freely between the moisture sensor 12 and the recess 4, 
are formed around this central wall area 14 in the protective wall 9. 

The passage openings 15 extend from the central wall area 14 to the wall 16 of the protective wall 
9, there extending a web 17, which connects the central wall area 14 with the wall 16, between two 
20 adjacent passage openings 15. Like the passage openings 15, the webs 17 are also arranged around 

the central wall area 14, which protects the moisture sensor 12 designed as a humidity sensor from 



contact with lubricant. 

Figure 3 shows a sectional view of a second embodiment of the ball and socket joint according to 
the present invention, where identical or similar features are designated by the same reference 
numbers as in the first embodiment. The moisture sensor 12 is designed according to this 
5 embodiment as a pair of bent metal plates, which is bent, beginning from the central longitudinal 

axis 18 of the ball and socket joint, into the recess 4 on both sides. 

Figure 4 shows an enlarged view and Figure 5 shows a sectional view of the moisture sensor 12 
from Figure 3, where a gap 2 1 is provided between the metal plates 19 and 20 forming the pair of 
metal plates. A lubricant is introduced into the recess 4, and the gap 21 is also filled completely 
10 with the lubricant. Due to this arrangement and design of the moisture sensor 12, it is achieved that 

an exchange of lubricant takes place between the recess 4 and the gap 21 during a movement of the 
joint ball 1. Thus, the moisture content in the lubricant present in the gap 21 represents the 
moisture content of the lubricant in the recess 4. 

Figure 6 shows a schematic sectional view of a third embodiment of the ball and socket joint 
15 according to the present invention, where identical or similar features are designated by the same 

reference numbers as in the preceding embodiments. According to this embodiment, the joint ball 1 
is mounted in the recess 4 of the housing 5 via the intermediary of a calotte shell 25, and the 
electrodes of the moisture sensor 12 are formed by galvanic layers or conductive coatings on the 
calotte shell 25. A lubricant, which completely fills the gap formed between the electrodes, is 
20 introduced into the recess 4 in this embodiment as well. 
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Figure 7 shows a sensor assembly unit, which can replace the moisture sensor used in the preceding 
embodiments. According to this sensor assembly unit, the moisture sensor 12 forms a structural 
unit together with the sensor assembly unit housing 27 and an electronic circuit 26, which is 
arranged within the sensor assembly unit housing 27 and is used to process information obtained by 
5 the moisture sensor 12. The moisture sensor 12 is fastened on the outer side of the sensor assembly 

unit housing 27. 

Figure 8 shows a sectional use of a moisture sensor 12 used, where the moisture-sensitive material 
28 or dielectric, which may consist of a hygroscopic layer, e.g., one made of polyamide or 
aluminum oxide or lubricant, depending on the embodiment, and is introduced into the gap 21 
10 between the two electrodes 19 and 20, is shown, contrary to Figure 5. 

Figure 9 shows a schematic sectional view of a fourth embodiment of the ball and socket joint 
according to the present invention, where identical or similar features are designated by the same 
reference numbers as in the preceding embodiments. According to this embodiment, a sensor 
assembly unit with a sensor assembly unit housing 27 is inserted into the calotte shell 25, and the 
15 moisture sensor 12 is arranged at the sensor assembly unit housing 27 such that it faces the joint 

ball 1 . Furthermore, the lubricant 29 introduced into the recess 4, which also fills completely the 
gap present between the electrodes of the moisture sensor 21, is indicated by dotted lines in this 
figure. 
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Even though a lubricant may be provided in the recess 4 in all embodiments, the lubricant is not 
represented in Figures 1, 3, 5 and 6 for clarity's sake. 
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According to Figures 1, 3, 6 and 9, the moisture sensor 12 is contacted with electric lines 22, which 
are connected to an electronic evaluating unit 23, which is arranged within the ball and socket joint 
according to Figure 1 and outside the ball and socket joint according to Figures 3, 6 and 9. 
According to Figures 1 and 3, this evaluating unit 23 is connected, furthermore, to a signal 
5 transmitter 24, which is arranged within the passenger compartment of the motor vehicle and 

informs the driver of the vehicle on whether the quantity of moisture having penetrated into the 
recess 4 has exceeded a permissible limit value of the quantity of moisture. However, it is also 
possible that the quantity of moisture measured in the recess 4 by the moisture sensor 12 is stored in 
a memory, which is provided in the evaluating unit 23 and can be read during the maintenance of 
10 the motor vehicle. As is apparent from Figures 6 and 9, the signal transmitter 24 may be done away 

with in this case. 
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List of Reference Numbers: 



1 Joint ball 

2 Pin 

3 Ball pivot 
5 4 Recess 

5 Housing 

6 Pin opening 

7 Elastic sealing bellows 

8 Mounting opening 
10 9 Protective wall 

10 Projection 

1 1 Inner wall 

12 Moisture sensor 

13 Cover 

15 14 Central wall area 

15 Passage openings 

16 Wall 

17 Web 

1 8 Central longitudinal axis 
20 19, 20 Metal plates / electrodes 

21 Gap 

22 Electric lines 

23 Electronic evaluating unit 

24 Signal transmitter 
25 25 Calotte shell 
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26 Electronic circuit 

27 Sensor housing 

28 Moisture-sensitive material/dielectric 

29 Lubricant 
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